Abstract
I. Introduction
Angelman syndrome (AS) was first described by Dr. Harry Angelman in 1965 [1] . It is a rare genetic disorder characterized by severe delay in growth, speech alterations, ataxia, craniofacial abnormalities and strange behaviors accompanied by a state of happiness and occasional outbreaks of laughter [2, 3] . There is not an established prevalence with regard to sex, and its estimated incidence oscillates between 1/10.000 and 1/40.000 newborns [4] . Its etiology is related to genetic factors as a deletion of maternal chromosome 15q11-q13 and UBE3A gene mutation [5] . Moreover, we should know that, 15q11-q13 gene deletion of the paternal chromosome brings about Prader-Willi syndrome [6] .
More than the 80% of these patients suffer from epileptic attacks [7] , and that is the reason why the pharmacological treatment is focused on controlling those attacks. The effectiveness seems to be higher with valproic acid and clonazepam. On the other hand, it appears to be lower with phenobarbital and carbamazepine [8] . Furthermore, these patients are characterized by the presence of sleep disorders that, in some cases, could be treated pharmacologically [9] .
It is difficult to achieve an early diagnosis since there is no specific manifestation in newborns. However, there are distinctive clinical findings which are widely accepted as diagnostic criteria of AS [7] (Table  1) . Despite the fact that it is a cureless disease, different therapies are used, focused on behavior and neurologic improvement [10, 11] .
Since the incidence of this disease is low, there is no consensus about the most common oral manifestations in these patients, whose diagnosis would be helpful to an early diagnose of the disease. Similarly, recognize these oral lesions could help to establish a dental protocol for detection and treatment of early dental abnormalities in patients with AS. The aim of the present study is to provide a systematic review of the literature on oral manifestations of this rare disease.
II. Material and Methods

Search strategy
A literature search using Pubmed/MEDLINE database without date restriction (until May 10th, 2016) was performed. The following keywords were used: ("Angelman syndrome") AND ((dental OR oral) AND (manifestations OR findings)) ( Figure 1 ). The articles were independently assessed by two reviewers (JG-S, Study selection  Inclusion criteria. Full-text articles were included regardless of time period of study and year of publication if they met the following inclusion criteria: (1) articles in English (2) that present oral manifestations in case (at least) with Angelman syndrome and (3) describe oral and/or dental characteristics of the disorder and the treatment used.  Exclusion criteria. Studies excluded were: (1) those published in other language than English and (2) those studies that did not present the oral/dental treatment.
Data collection and extraction
Two independent researchers (JG-S and VMPR) compared search results to ensure completeness. Those articles not meeting study eligibility criteria (only in English) were removed. Then the reviewers screened full title and abstracts of the remaining papers individually. Differences in eligible studies were resolved by discussion with a third reviewer (CG-S). They went on to obtain the full papers for all potentially eligible studies, which were then checked for eligibility using the standard abstraction forms characteristics: first authors, year of publication, number and years of cases and oral manifestations ( Table 2 ). The eligible papers were then included in the systematic review.
III. Results
Of the 31 articles found, only five met the search requirements ( Figure 1 ). Studies published up-to-date regarding oral manifestations of AS, 3 jobs included a single case report and two articles included two case series, with 8 and 3 patients respectively ( Table 2 ). In the revised dental literature, only 14 people with this rare syndrome were subjected to an oral examination. The mean age of the patients described in this review was almost 16 years (exactly 15.7 years, taking as 11 years for Murakami et al. case, when it started treatment) [12] , being the age range between 3 and 21 years.
The first article published in the dental literature is that of Murakami et al. (2008) [12] . The clinical case of a male followed from 4 to 15 years of age was described. He came to the dental office at the age of 11 due to an interincisal diastema. A frenulectomy was performed to eliminate the low insertion of the labial frenulum, in order to close the diastema. Afterwards, he was treated with orthodontics, as his parents demanded it. The complete closure of the diastema was achieved at 5 months, and simultaneously he received topical fluoride applications in his regular visits. When the diastema was completely closed, a palatal retainer was placed. When he was 12 years old, first permanent molars were sealed with composite resin. At the age of 13, his second permanent molars did not erupt, and after 3 months follow up without change, an ulectomy was performed. Two years later, at the age of 15, he only needed regular check-ups where either prophylactic treatments or fluoride-containing varnish were implemented. Different types of behavior management techniques as "say-show-do", nonverbal communication, voice control or positive feedback were required. The use of cheek retractors and physical restriction were essential to control involuntary movements of head and extremities. Ramanathan et al. (2008) [13] reported a clinical case of a 5 year-old male who came to the dental office due to excessive drooling. He was surgically intervened to restore the submandibular canal. The procedure was performed under general anesthesia, and it lasted 2 hours approximately. During the postoperative period, there were no added complications, and the patient got medically discharged in 2 days.
Three years later, Sarkar et al. (2011) [14] reported a clinical case of a 6 year-old female who arrived at the dental office presenting wide carious lesions located in the upper-front teeth. Glass ionomer restorations were performed, fluoride toothpastes were prescribed, instructions on hygiene and brushing techniques were given, and regular preventive programs were planned. Initially, it was decided to do everything under sedation or general anesthesia. However, the anesthesiologist dismissed the idea since the procedure would be contraindicated due to recent epileptic episodes. Therefore, it was decided to carry out the treatment with the help of physical restraint.
Gallo et al. (2012) [15] described the largest series of cases collected, with 8 patients (mean 6.8 years). They were 5 women and 3 men who came, most of them, presenting dental pain accompanied by infection, drooling, sleeping disorders and worsening anxiety. The anamnesis revealed difficulties in maintaining good oral hygiene, and frequent consumption of sugary drinks that originated in injuries that required urgent dental treatment. General anesthesia was necessary to treat 5 of the 8 patients for lack of cooperation on their behalf. The dental treatment performed was: extraction of deciduous and permanent teeth, composite resin restorations and prophylaxis. There were no intraoperative complications, and in 2 of the patients bronchospasm occurred in [16] presented a series of cases with 3 patients (mean age 12 years) who consulted on the need for dental treatment. The first was a 21 year-old male, who was treated with a dental prophylaxis followed by topical application of fluoride for 3 minutes. Subsequently, pit and fissure sealants were applied on all premolars and molars with deep pits and fissures as a preventive treatment, due to the high risk of caries of the patient. The second case was a 12 year-old girl who received instructions on oral hygiene techniques and dietary advice. It took 4 sessions of dental prophylaxis with applications of chlorhexidine digluconate (0.12%) and topical fluoride for 3 minutes. Afterwards, 4 periapical radiographs were taken, one in each posterior region, and it was decided to extract the 4 first primary molars to be extensively destroyed by decay and because the first premolars had the final 2/3 of the root already formed. The 4 first permanent molars were restored with composite resin. The third and final case was a 3 year-old girl who received oral hygiene instructions and dietary advice. A dental prophylaxis and the application of topical fluoride was performed, the second primary molars which presented hypoplastic areas previously confirmed with periapical radiographs were restored with composite resin, and in the first primary molars sealants of pits and fissures were applied after confirming the absence of caries radiographically. In the 3 cases, the treatments were performed with behavior management techniques as 'tell-show-do', nonverbal communication or positive reinforcement. Finally, the use of physical restraint and a mouth gag were needed for all procedures. All reconstructive procedures were performed under local anesthesia, and absolute isolation with rubber dam. The 3 patients followed a program of monitoring every 4 months for two years, receiving prophylaxis and topical fluoride applications to control the plaque. After this period, the patients returned once a year for a clinical and radiographic follow-up.
IV. Discussion
The small sample found in this review (14 patients) could be explained due to the fact that, AS is a rare disorder with an estimated prevalence between 1/10.000 and 1/40.000 newborns [4] . These facts could limit the extraction of solid conclusions as regards to oral pathology grade and the problems originated by these patients in the dental management.
A good medical history which registers all the drugs taken by these patients for the control of the illness has a huge importance, since 80% of them are epileptic [3] . Oral findings derived from anticonvulsant drugs could generate xerostomia, stomatitis, glossitis, multiforme erythema, dysgeusia, gingival overgrowth, etc. [16] ; consequences which would be difficult to evaluate because of the mental problems and the lack of speech that AS patients have, could even mask the presence of pain.
Regarding orofacial appearances found in the literature, which comes from the specific conditions of the syndrome, are described in Table 2 . Despite the fact that these oral findings are not exclusive of this syndrome, as they could be also found in other diseases characterized by the presence of oral habits or seizures. Nonetheless, there are some features, as prognathism, diastemas, lingual protrusion, drooling, eruptive alterations and anterior open bite; which appear to be more frequent in AS [12, 15] . In any case, all the authors agree on the necessity of early dental visits [15] . Murakami, et al. [12] mention that they should return periodically every 4 months, so that the AS patients can familiarize with the dentist and can be informed about different oral hygiene techniques and eating habits to prevent dental pathology and improve, thus, the quality of life of these patients [15] .
Drooling seems more likely due to a lack of swallowing rather than excessive secretion, although sometimes excessive salivation is caused by stomatitis or the use of some medications. Myofunctional exercises, such as the interposition of a button attached to dental floss in the buccal vestibule, are used to strengthen the orbicular oris muscles to contrast tongue interposition between the jaws, anterior open bite and contain saliva [15] . As if it were any other child, dental treatment in these patients should be approached from a good behavior management [16] . The used techniques should always be adapted to each individual case, taking into account the communicative limitations of the patient, mental retardation or involuntary movements made by these patients [16] . Firstly, we should try behavioral management techniques such as 'tell-show-do' nonverbal communication or positive reinforcement [15] . If not sufficient, physical restraint [12, 14, 16] and the mouth gag [12] [13] [14] [15] [16] should be used. As a last choice, some authors have used general anesthesia due to the lack of cooperation for a proper dental treatment [13, 15] . 
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VI. Conclusion
In conclusion, this review shows that AS most representative oral manifestations are: prognathism, presence of diastemas, lingual protrusion and drooling, which are considered as associated criteria for the diagnosis of this syndrome. Furthermore, the anterior open bite is also a very common oral finding and could be also considered as a new associated criterion for the diagnosis of AS.
